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XXXVII I .  On an Apparatus for the Distillation of .~lercury 
in a Vacuum. By WYSD~AM R. DU~STAN, M.A., F.C.S., 
Professor of Chemistry] to the -Pharmaceutical Societ~t of 
Great Britain, and T. S. DYMO~D, F.I.C., F.C.S.* 

[From the Research Laboratory of the Pharmaceutical Society.] 

D ISTILLATION of impure mercury constitutes the best 
method of removing foreign metals, and distillation in a 

vacuum is the only feasible plan of conducting the operation 
in the laboratory. It is doubtful whether mercury can be 
completely freed t¥om zinc by distillation, and it is therefore 
safer to remove this metal, before distillation is resorted to, 
by agitating the mercury with warm concentrated hydro- 
chloric acid. 

Different forms of apparatus for distilling mercury in a 
vacuum have been described by Weinhold, Weber, Wright, 
and Clark. The action of these different pieces of apparatus 
is primarily dependent on the same principle:, but that de- 
scribed by Clark (Phil. Mag. 1884, xvii. p. 24) is undoubtedly the 
most convenient and is the form which is ordinarily used. It  
possesses, however, several disadvantages. It is inconveniently 
long~ being at least 5 feet in length~ anal needs a special place 
in the laboratory where it must be permanently fixed. More- 
over the apparatus is only applicable when a comparatively 
large quantity of mercury is availablc~ since at the con- 
clusion of the operation there remains in the apparatus 
between one half and one quarter of a litre of undistilled 
mercury, the amount being chiefly dependent on the diameter 
of the distillation-tube. To this residue more mercury must 
be added before distillation can be recommenced. 

The still we are about to describe does not entail these dis- 
advantages. It is easy and inexpensive to construct~ and 
when once started is automatic in its action. It is rather 
more than a metre long, and when required for use can 
immediately be clamped on a retort-stand and may be as 
readily dismounted again. The residue of undistilled mer- 
cury which remains in the apparatus is less than 20 cubic 
centimetres. 

The apparatus is constructed in the following manner:-- 
A bulb A is blown on one end of a piece of thick-walled soft 
glass tubing B~ and is made to assume somewhat the shape of 
an oblate spheroid, so that nearly the whole of the mercury may 
be distilled out of it. The other end of the tube has a small 

* Communicated by the Physical Society : read March 7, 1890. 
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368 Messrs. Dunstan and  Dymond on an .4_p_paratus 

elbow-bend to admit of its connexion with the reservoir H by 
means of the stout rubber-tubing G. The diameter of the 
bore of this glass tube is 3 millim., and its length 1 metre, 
measured from the point at which it joins the bulb to the 
bend at the other end. To the summit of the bulb is sealed 

:B 

C 

:L 

I 

a piece of tubing which is bent round one side of the bulb 
and terminates in the limb C, which ae~s as a Sprengel pump. 
The length of the tube from the lower surface of the bulb to 
the bend at its other end is about 1 metre, and the bore has a 
diameter of 1"5 millim. The upper part of this limb, at a dis- 
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for the Distillation of Mercurlt in a Vacuum. 369 

tance of about 5 eentim, from the bulb, is expanded to form a 
chamber D for the condensation of the mercury vapour ; this 
chamber is 1 decim, long and 1 eentim, wide. The other end 
of the limb is for convenience bent twice at right angles F, 
and beneath it is placed a receptacle for the distilled mercury. 
Tho movable reservoir H, attached by means of at least 
1 metre of stout rubber-tubing, known as "pressure" tubing, 
to E is a large tap-funnel having a capacity at least twice 
as great as that of the bulb A. It is provided with a tightly- 
fitting indiarubber cork carrying a small tapped tube K, which 
projects just below the cork, and a thistle-funnel L which 
extends to the bottom of the reservoir. The apparatus is 
supported by a clamp immediately below the chamber D, 
and it rests on the bend E of the stout limb B. 

Before the still is set in action it must be thoroughly dried. 
The reservoir II is then filled with dry mercury and raised 
until the liquid has ascended to the summit of the bulb A, and 
has commenced to fall over into the limb C. The reservoir 
is now slightly lowered, and by means of the tap g the flow 
of mercury is checked until it falls only moderately fast (as 
in a Sprengel pump) down the limb C. In about five minutes 
the chamber D will have been exhausted of air. As soon as 
he sharp "click" of the falling mercury is heard and the 
escending column in C is almost continuous, the reservoir is 

lowered until the bulb A is about half full. The reservoir t t  
is now adjusted to act automatically in maintaining a constant 
level of mercury in the bulb A. The stopcock J having been 
shut, the bulb is heated and the distillation allowed to proceed 
for about half an hour until the vapour-pressnre of the 
mercury for the maximum temperature to which the bulb will 
be raised has been attained. Air is then sucked out of the 
tube K until bubbles pass up through the mercury, when the 
tap in K is instantly closed. The tube of the funnel L now con- 
tains no mercury, the pressure of the air and of the mercury in 
the reservoir being exactly equal to the atmospheric pressure 
acting through L. The level of the mercury in the reservoir 
must now be adjusted until the'surface of the mercury in the 
bulb is distant from the bottom of the reservoir (above J)  by the 
height of the barometric column less the vapour-pressure of 
mercury for the temperature at which distillation occurs. This 
temperature having been ascertained, the adjustment may be 
made after direct measurement of the mercurial column. I tmay 
also be effected perhaps more readily by raising the reservoir 
little by little until on momentarily opening the stopcock J air 
is observed to bubble through the mercury. As soon as this 
occurs, the stopcock J is left open. The mercury from the 
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370 Messrs. Dunstan and Dymond on an Apparatus  

reservoir H will now be automatically supplied to the bulb A. 
As the mercury distils out of the bulb more rises from the 
reservoir to take its place, and air enters front the funnel L 
and Joubbles through the mercury in the reservoir into the 
closed space above. Through this action of the reservoir the 
level of the mercury in the bulb will remain the same until 
the whole of the mercury contained in the reservoir has been 
distilled. 

In order to heat the bulb A the tubes just below it are 
surrounded by the ring-burner M, which may be a circular piece 
of metal or glass tubing perforated at regular intervals with 
small holes; the flames proceeding from these perforations 
should be very salall, and must on no account be allowed to 
impinge on the bulb or on either of the tubes. The bulb is 
now enclosed on all sides so that a hot air-chamber may 
result. This is best done by cutting a circular disk N, whose 
circumference is somewhat greater than that of the ring- 
burner, out of asbestos millboard~ incisions being made to 
correspond with the tubes so that the disk may slide under 
the bulb and rest on the burner itself. On this disk as a 
base a cylinder of the same material, or of glass, is placed, 
the cylinder being wider and taller than the bulb. The 
cylinder is closed at the top by a rather larger and circular 
piece of asbestos millboard~ in the centre of which a small 
round hole should be cut. By partially or entirely cover- 
ing this hole with a small disk of millboard~ it is easy to 
regulate the admission of air to the chamber. The cylinder 
is prepared from the millboard by thoroughly wetting" it and 
rolling it round a bottle or woo~ien block of the proper size. 
When dry the cylinder is removed and secured by twisting a 
piece of thin copper wire round it. The bulb is thus heated 
in the air-chamber, and not by direct contact with the flames, 
and the bulb is effectually protected from the disastrous 
effects of draughts of cold air. 

The temperature of the air-bath when distillation is pro- 
ceeding ranges between 200 ° and 300 ° C. Since fresh mer- 
cury is automatically supplied to the bulb the still requires 
no attention, and may safely be left at work day and night 
provided that the gas pressure is almost constant. This may 
of course be ensured by fixing a gas-regulator in the air-bath. 
We have found~ however~ that an ordinary Sugg's dry governor 
introduced between the gas supply and the burner answers 
the purpose sufficiently well. 

When the still is started for the first time the air-film on 
the glass is detached and passes away down the limb C. The 
distillation consists in continuous evaporation from the 
liquid surface unaccompanied by actual ebullition, or by the 
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for the ,Distillation of Mercu~'y in a Vacuum. 371 

"bumping" and spirting which are so noticeable when mer- 
cury is distilled under the ordinary atmospheric pressure. 

The rate of distillation is mainly dependent on the capacity 
of the buib A. We have generally worked with a bulb 
rather smaller than that described above, because it is easier 
to blow it of sufficient thickness. As the still is automatic 
in its action and needs no attention the quick distillation of 
a large quantity of mercury is not a point of much importance. 
It  has frequently happened that the distillation has come to 
an end during the night, both the reservoir and the bulb being 
discovered nearly if not quite empty. This, however, has oc- 
casioned no inconvenience ; it is only necessary to introduce 
more mercury into the reservoir and from thence into the bulb. 
This can be done without extinguishing the burner. The 
stopcock J is closed and the tap K is opened. Mercury is then 
poured through the funnel L. The stopcock F is now opened 
very gradually, so that cold mercury may not suddenly rush 
against the hot glass, until the bulb is half full, when the stop- 
cock J is closed again. A piece of rubber-tubing is now attached 
to K, and air is sucked out until bubbles begin to rise through 
the mercury in the reservoir, when K is shut ; after the lapse 
of about half an hour the stopcock J is opened. When a dis- 
tillation has been finished and the apparatus is not further 
required for the present, it may be left standing with the 
stopcock J closed, and the end F dipping into mercury or 
otherwise sealed ; it can then be started again at any moment. 
To empty the still, F is closed and the apparatus is carefully 
tilted so that the mercury remaining in C may flow into the 
chamber D. If  now the end F be cautiously unclosed air will 
enter the apparatus through the empty limb C. 

When this apparatus is at work in a dark room the re- 
markable phenomenon of the "flashing" of mercury is 
observed. It is seenin the condensation-chamber D. As the 
mercury liquefies flashes of green light are produced, which 
exhibit the spectrum of mercury. It would seem that this 
is an electrical effect arising from friction between mercury 
and glass. We have noticed that it is enormously intensified 
when one of the dischargers of a Wimshurst machine is 
brought near the chamber D. Under these circumstances the 
entire chamber becomes illuminated with a magnificent green 
light. 

The apparatus may also be conveniently employed for 
observing the electrical discharge through mercury-vapour at 
different temperatures. For this purpose the ascending 
column of mercury in B and the descending column of mer- 
cury in C are used as electrodes. One terminal from the coil 
dips into the mercury in the reservoir I-I, the other into the 
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372 2Yotices respecting 2Yew Books. 

distilled mercury which has collected in the receptacle under 
F, and below the surface of which the extremity of the tube 
C is immersed. 

W6 are now making observations on the character of the 
discharge which occurs under these conditions, in the absence 
of any foreign metal. 

X X X I X .  _Notices respecting New Books. 
Transactions of the Edinbu~:qh Geological Society. Vol. VI. Part l. 

8co. Edinburgh: ]890. 
I.  M R RALPH RICHARDSON, W.S., in an Inaugural Address 

gives a detailed and at the same time a comprehensive view 
of "Darwin's Geological Work," and warmly insists on the good 
results of his researches and published views; and he appends a 
list of Darwin's geolo~cal writings. I I .  "The Classification, 
Determination, Distribution, Origin, and Evolution of the Normal 
Micas," is the title of a paper by Mr. A. Johnstone, F.G.S. He 
arrives at the conclusion that--as the mica in recent igneous rocks 
is almost always biotite, and that this must therefore have been a 
product of igneous fusion,--and, as the micas of the older rocks 
are referable to biotite, hydrobiotite, muscovite, and hydromuscovite, 
the first may be safely considered as the original mica, and the 
others as varieties derived from it by water, CO~, and other natural 
agents. I I I .  The supposed High-level Shell-beds in Easter Ross 
are shown by Mr. Hugh Miller to be only recent mussels and lim- 
pets thrown out on the blown sand which has now invaded the 
village. '. IV. Mr. John Henderson treats of "The Succession of the 
Lower Carboniferous Series to the West of Edinburgh, u ith special 
reference to the district around Cramond." This is in continuation 
of former researches, and is to be followed by remarks on higher 
beds in a future paper. V. "An Old Man and Woman; or :Human 
Bones in a Serobicularia-bed at Newton Abbot, Devonshire," are 
described by W. Pengelly, E.R.S., in a paper of remarkable per- 
spicuity and interest, every point of observation and treatment 
being well and clearly dealt with. The conclusion arrived at is 
that " the  man and woman represented by the relics under notice 
were as old as the era of the deposition of t, he Raised Beaches of 
Devonshire, and therefore older than the period of their upheaval ; 
but for this we are by no means unprepared, as the mollusks of the 
said beaches limit them to a Post-glacial age; and the caverns of 
the neighbouring Torbay district have undoubtedly established for 
Devonshire Man a very early Post-glacial, if not, as I believe, a 
Pre-glaeial Antiquity." VI. "Improvements in the Methods of 
determining the Composition of Minerals by Blowpipe-Analysis," 
by A. Johnstone, E.G.S., is a very careful mineralogical paper, 
treating of the improved and newest methods and results, as 
more particularly set forth under the headings (A-J) in Tables of 
the operations of qualitative blowpipe-analysis at pages 47-52. 
VII .  This is the Anniversary "Address on Recent Progress in 

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 o

f 
T

or
on

to
 L

ib
ra

ri
es

] 
at

 0
4:

21
 2

7 
Ju

ne
 2

01
6 


